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PART 1]
GENERAL
A. INTRODUCTION
The U.S. Army Defense Ammunition Center and School (USADACS), Evaiuazion

Sivision (EMCAC-DEV), was tasked by the Department of the Air fForc

©

Headquarters Ogden Air Logistics Center (AFLC), Hill Air Force Bas

D

Trm -
-

v W
test outloading procedures for the CNU-399E and CNU-425E Missile Conta:ners.

Theze containers a2rz expected to be shipped on an ISD Flatrack by ra:l., truck

w
0
o

and zhip. The completed procedures will have U.S. Army Mater:el Command
drawing number 19-48-7122 for Flatrack transportation.
3. AUTHORITY

This tecst was conducted in accordance with mission responsibilities
delegated by the U.S. Army Armament, Munitions and Chemical Command (AMCCCMI .
Rock Island, IL. Reference is made to Change 4, 4 October 1974, to AR-740-1i,
23 April 1871, Storage and Supply Cperations; AMCCOM-R 10-17, 13 January .3868.
Mission and Major Functions of USADACS.
C. OBJECTIVE

The objective of these tests was %to determine if the Maverick Missile :1n a
CNU-399E/425E fiberglass container on an ISO Flatrack would be suitable for a
reoad, 3hip and rail transportation environment.
D. CONCLUSIONS

Fiberglass Missile Containers, CNU-399E and CNU-425E should not be shipped
in a three-high loading configuration. The locad center of mass is too high
{or a stable load. A two-high configuration lowers the center of mass

reguiting 1n a more stable load.

1-1
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td-down s%raps can be over tensioned.  Thi
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cau3es %he 3%rap
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brard eonds to be driven into the container top causing the fibergl.ass
zcnvainer top to crack.

E. RECOMMENDATIONS

It 1s recommended that caution notes be placed in the tiedown procedur=
drawing to i.miv Lold down <trap tension %o a point where 1%t will notu cause
the c¢ontainer top %o crack. An additional shock absorbing material shou.d Ze
added between the container and the top strapping becards. Based on these t23:
results, 3 two-high, two-wide, two-long load configuration 1s acceptable for
21l modes of sur.ace transportation.

F.  APPROVAL

The loading procedure, 15-48-7122 of CNU-399E/425E Fiberglass Contalners.
as tested in a two-high, two-wide, two-long load configuration s apornved.
This approval only applies to the tested configuration. Deviations from the
tested configuration are not approved. This approval does not constitute

precedence for all modes of shipment until the final approved Storage and

Outloading Procedures have been issued.

1-2
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PART 2
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PART 3

TEST PROCEDURES

A. RAIL IMPACT TEST

The west load or vehicle should be positioned in/on a railcar. Zor
containers, the loaded container shall be positioned on a container chassis

and securely locked in piace using the twist locks at each corner.

v 3

container chassis shall be secured to a railcar. Equipment needed %o perfcrm

the west includes %the specimen (hammer) car, five empty raiiroad cars

connected together to serve as the anvil, and a railroaa iocomotive. These
anv:! cars are pcsitioned on a level section of %track with air and hand GSrakes
set, and with the draft gear compressed. The locomotive unit pulls the
specimen car several hundred yards away from the anvil cars and, then., puczhes
the zpecimen car toward the anvil at a predetermined speed, disconnects frcm
the specimen car about 50 yards away from the anvil cars and allows the
specimen car to roll freely along the track until it strikes the anvil. This
constitutes an impact. Impacting is accomplished at speeds of 4, 5, and 8 mph
in one direction and at a speed of 8 mph i1n the opposite direction. The 4 and
6 mph 1mpact speeds are approximate; the 8 mph speed is a minimum. Impact
speeds are to be determined by using an electronic counter to measure the time
required for the specimen car to traverse an ll-foot distance :mmediately
prior to contact with the anvil cars.

B. HAZARD COURSE

The specimen being tested will be subjected to the road hazard course.

Using a suitable truck/tractor or tactical vehicle, the vehicle/specimen of

3-1
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- menhod No. 1 shall be towed/dr:ven cver a3 hazard course two %Yimes an 3

[0

speed of approximately S mph. The speed may be increased or decreased, as

ippropriate, to produce the most violent load response.

Pl

ROAD TRIF

«

Using a suitable truck/tractor and traiier, or tactical vehicle, =he
tact.cal veh:icle/speci:men load shall be driven/towed for a total distance of
2% i12as%t 30 miles over a combination 2f roads surfaced with Zravel

23t route shall include curves, corners, railrecad crocszinic,

(D]
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o
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b
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stops, and starts. The test vehicle shall trave. at the
max:mum speed suirtable for the particular road being traversed, excert as
timited by legal restrictions. This step provides for the sactical
7ehicle/specimen icad to be subjected to three full airbrake stops while
traveiing i1n the forward direction and one in %the reverse direction while
traveling down a 7 percent grade. The first three stops are at 5, 10. and (%
mph, while the stop in the reverse direction 1s of approximately 5 mph.

D. WASHBOARD COURSE

Using a suitable truck/tractor, and/or tactical vehicle, the sp2cimen
shall be towed/driven over the washboard cdurse at a spe~d which produces the
most vizlent response 1n the particular test load (as 1ndicated by the

rezonant frequency of the suspension system peneath the load).

T. SHIP3CAED TRANSPORTATION SIMULATOR

The test load [spscimen) shall be positioned onto the Shipboard
Transportation Simulator (STS) and securely locked in place uging the zam lock
at each corner. Using the procedure detailied in the operating instruction,
the STS shall be gstarted nsc:llating at an angle of 30 degrees pius or minus 2

defZreeg, either side of center and a frequency of 2-cycles-per-minute (30

3-2




s2zonds tatal roll periadd;. This frequencv sha.l

for at ieast .5 minutes during which time the load will be observed

aprarent delects that could cause a saferny hazard. The frecuenc

zcillavion shall %hen be increased 4o 4-cycles-per-minute (15
sec2nd roll period: and the apparatus operated for two hours.

nspactian 2f the (oad does not indicate an i1mpending failure,

37 zsciilavion shall be further increased %o 5-cycles-per-minut
T..3 . sgezond cvols timel), and the apparatus operated for f{cur

TT=eratian i928 noht nece2ssar:lv have to be continuous; however,

4

Y
[
4
0

iurind whe test. The %test load (srt:cimen) shail not De remove
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PART ¢

TEST RESULTS
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TEIT STECIMEN: TCFC o with

ZATZING AND
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IMZACT ONT.

to

TTWY 97.960

JUNNAGE

ENZ STRIUCK

forward

forward

forward

focrward

reverse

RAIL IMPACT DATA

DATE: 4

APR 1989

ISC Flatrack and nine CNU-399E/425E con%ainers.

LT. WT.
WwT .
TOTAL SPECIMEN WT.
BUFFER CAR (5 CARS) WT .
VELOCITY IMPACT
(MPH) FORCE
1.20
4.56
6.04
8.24
8.18
4-2

71,300
15,170
86,470

220,000

REMARKS

no damage
no damage
no damage
no damage

no damage

pounds
pouncs

pounds




TAPE CHANNEL 6:

IMPACT
IMPACT
IMFACT
IMPACT

LN o I R

RESULTS FROM THE RAIL IMPACT TEST ON THE

SPEED
MPH

4.56
6.04
8.24
(REVERSE) 8.18

DATE:

RAIL COUPLER FORCE

POUNDS

67884.14
72754.76
106283.81
171988.17

PEAK VALUE

MAVERICK CONTAINERS
APRIL 4,

1989

DURATION
MILLISECONDS POUNDS-SECONDS

97.75
71.43
212.57
65.99

AREA

5262.
2762.
11594.
6929.

77
38
57
79




. %,z__;izz%_ if?izfg ,_zé L% i? ....... ...... ,.,?.fi
............................ | ‘.%.ll
oy
.................................... .:I:.::i.:::.i::.::i.@*I.:::,jill
.................................... T T 0
O O
..

........................................................................... e FR P
.......................................................................... ﬂ .____11

................................................................... .=,+
....................................................................... SRS

686T T1ddY v+ 3JLUYd "HdH 9G't T LOULHI
SYINIUVLINOD ADIAINYH JHL NO 1S3Jdl LOUJHI TIud

88" T X
1 sulg

t1%1%

69°'1

ec’' ¢t

es’'v

at'9

B8  BBEBBT X SANNOd NI

IDA0d dIATdNOD 1T1vA




BO°T X
SPUOD3S Wl 3ul]

aw.d et T 6a°'T 389’ gac’

_.t _ _

-—

1
!

S S . T TUSUUUTE ROVUDIE OTUUONS SOPUUON: MO _ ....... 1 esb

686T '(I1ddY + 3J1UYd ‘HdH +8°9 Z LDUdMI
SYANIUYLINOD ADIYANUH JHLI NO 1LS3L 1DUdHI TIvd

80  EAEPT X SINNOd NI

ADA0I d31dN0OD T1IvdA

4-5




SPUODag u

868" 1 er°T %1 N § au9 -’ 8ac’

L } l 1. L i 1
_ t i _ ! ! B i

R

P4 .bé;ﬂ.i___%é? Al _._.W,,_.‘...‘_g,.%%z_\._;_é,%.s._“,,,_,.__x... ..... L A

.................................... ;__.,41
.................................... _t e
.................................... JURNUUUNS IOURUONS HSUUS DUURION SO A 0 B
................................................................................ __,_W_.
.................................... L
...................................................................................... —

6867 TIddYV ¥+ 3JLYAd ‘HdH P2'8 '€ LIDUJMNI
SHINIVINOD ADIdINUH JHL NO ISIAL IDOUdWNI Tiud

00°'T X
1 aulg

1%

aet -’

808"’

ez’ 7

@91

B0  BEBBBBT X SUANNOd NI

IDAO0I ATT4dNOD TIVA

O




] 1 ] |
'

es'T @b’ 1 @a'1T . @89 . 0z’

! ! RIE Bl ! 1 T T !
ﬁ_....__s_v.&_f ! “._‘&,__.p . TRUTANU , " . .,...»c__,&__c...}____wn:_ T e T (BFITY
_16___@ i__-‘.&____?H._i.._\_L___:f}_...__W.Wt_..}____fc.‘:.._:_mﬁ t_f;_:_y_ M t____w. oy A__..{m__f_ s _~_‘-.,.‘*m N.é....ﬁ..a___ e

m ” ot

o G e e

686T TIddY ¢+ JIYd ‘HdW 8T8 '+ LDUdHI
SAANIVINOD ADIdINYW JHL NO 1S3L 1DUdHI TIvd

%1% I S 4
SpPUNDoasg uwuil

806

aat’

8as’

ezt

e9°'T

U1}

W0 " 0800 T X SANNOLd NI

IDAO0IA AITAT4dNOO "1TIVA

4-7




RAIL TEST DATA

TEST NO. 2 DATE: 4 APR 1989
SPECIMEN: CNU-339E/425E Missile Containers on Flatrack. Loading per Test
Plan (Method 1).

PASS 1-A OVER FIRST SERIES OF TIES: 0.10 MIN 5.68 MPH
PASS 1-B OVER SECOND SERIES OF TIES: 0.10 MIN 5.68 MPR
REMARKS: Top crossmembers of double wide containers cracked on center line.

PASS 2-A OVER FIRST SERIES OF TIES: 0.095 MIN 6.3 MPH

%)

ASS 2-B OVER SECOND SERIES OF TIES: 0.10 MIN 5.68 YPH
REMARKS: Tcp container lids cracked and rounded corner join%ts separated. Test
aborted.

CONCLUSION(S): Subject blocking, bracing, tiedown procedures should be
redesigned to afford more edge protection to the containers; a wider and
thicker strapping becard should be used to prevent breakage; and cleats should
be added to the strapping board at the outside container edges for better load
distribution. An additional shock absorbing material could be added between
the container and the top strapping boards. Wider strapping boards could be

used for better load distribution between the straps and the container.

4-8




RAIL TEST DATA

TEST NO. 3 DATE: 3 MAY 1939
TEST SPECIMEN: CNU-399E/425E Missile Containers on Flatrack. Load:ng per Test
Plan (Method 2).

PASS 1-A OVER FIRST SERIES OF TIES: 0.11 MIN 5.16 ¥PH
REMARKS: For the rail impact test, nine missile containers were secured to a
{latrack in accordance with the developed procedure. The f{latrack was placec
on a transportation chassis and was subjected to one pass over the hazard
course. After the first pass at 5.16 mph (both sections), the strapping
trards over the two-wide containers on the flat rack broke through at the

4 x 4 blocked end on one side. One container lid was cracked under the

strapping boards opposite the cracked end. One stacking aid on the container

N

was smashed causing the container lid to crack at the mounting holes.
CONCLUSION{S): Subject blocking, bracing, tiedown procedures should be
redesigned to clear the stacking aids. An additional shock absorbing material
could be added between the container and the top strapping boards. Wider

strapping dDoards could be used for better load distribution between the straps

and the container.




ROAD TEST DATA

TEST XNO. 4 DATE: B8 MAY 1889

TEST SPECIMEN: CNUG-399E/4725E Missile Containers on Flatrack. Loading per Test
Plan (Method 3).

PASS 1-A OVER FIRST SEZRIES OF TIES: 0.10 MIN 5.68 mch
REMARKS: For the road hazard test, nine missile containers were secured to a
flatrack in accordance with version 3 of the developed procedure. The
flatrack was placed on a transportation chassis and was subjected to one pass
over the hazard course. After the first pass at 5.68 mph (both sectionrs)., the
strapping boards over the two-wide containers at the center of %the load broke
the container lids on each container (outside edge). Both containers were
secyred side-to~side with a 1-1/4-inch steel strap at the top layer.
CONCLUSION(S): Subject blocking, bracing, tiedown procedures should be
redesigned to distribute the stress loading over a larger surface of the
containers. An additional shock abscorbing material could be added between the

container and the top strapping boards. Wider strapping boards could be used

for better load distribution between the straps and the container.
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ROAD TEST DATA
TEST NO. S DATE: 9 MAY 1988
TEST SPECIMEN: CNU-399E/425E Missile Containers on Flatrack. Loading per Test
Plan (Method 4).
PASS 1-A OVER FIRST SERIES OF TIES: 0.10 MIN 5.68 mph
?ASS 1-B OVER SECOND SERIES OF TIES: 0.10 MIN 5.68 mph
REMARKS: No movement or damage to load
PASS 2-A OVER FIRST SERIES OF TIES: 0.10 MIN 5.68 mph

P4SS Z2-3 OVER SECOND SERIES OF TIES: 0.10 MIN

w
(&)}
[e9]

mph
REMARKS: No movement or damage to load.

30 MILE ROAD TEST: No damage to load.

PANIC STOP TEST: No damage or load movement.

PASS 3-A QVER FIRST SERIES OF TIES: 0.10 MIN 5.68 mph
PASS 3-B OVER SECOND SERIES OF TIES: 0.11 MIN 5.16 mph
REMARKS: No damage to load.

PASS 4-A OVER FIRST SERIES OF TIES: 0.10 MIN ’ 5.68 mph
PASS 4-B OVER SECOND SERIES OF TIES: 0.095 MIN 6.00 mph
REMARKS: No damage to load.

WASHBOARD COURSE: No damage to load.

SHIPBOARD TRANSPORTATION SIMULATOR: No damage to load or flatrack.




RAIL IMPACT DATA

TEST NO. 6 DATE: 23 May 1989

TEST SPECIMEN: TOFC with ISO Flatrack and eight CNU-399E/425E containers

TZST CAR NO. TTX 153621 LT. WT. 74,800 pounds
LADING AND DUNNAGE WT. 14,083 pounds
TOTAL SPECIMEN WT. 88,884 pounds
BUFFER CAR (5 CARS) Wr. 221,000 pounds
IMPACT NO. END STRUCK VELOCITY (MPH) REMARKS
1 forward 4.36 No load movement or damage.
2 forward 6.14 No load movement or damagé.
3 forward - 8.32 No load movement or damage.
4 reverse 8.03 No load movement or damage.




RESULTS FROM THE RAIL IMPACT TEST ON THE
MAVERICK CONTAINERS
DATE: MAY 23, 1989

TAPE CHANNEL 1: [KAIL COUPLER FORCE

TEST SPEED PEAK VALUE  DURATION AREA
MPH POUNDS ~ MILLISECONDS POUNDS-SECONDS
IMPACT 1 4.36  130320.84 208.72 13375.97
IMPACT 2 6.14  119364.99 137.70 12126.44
IMPACT 3 8.32  223161.44 69.08 11071.28
IMPACT 4 8.03  209960.94 73.05 11006.59
4-13




SpuU0Dag u

. . . » -
. @e8'T  ev'T  @ea't | 9@9 . 8ezg
! ! ! T ! v ! ! ! '
. X : X . i-.;\....... . .
: : Lt : : Ve ey oA e P
W..S.,{».}...‘_.J. A b S A b b s ~_. s My ?t.; _— \.;..@......“.r..e...:. Ao i(z.t.l.l
........................... A
\ |
........................... fiii%jif,Zfiiiii?iiii;gii@iizll
N :

68-€2-GO JIYA ‘HdH 9€° v T LDOUdMWI
SAINIYLINOD JTISSIH ADIFINYW J0 LOULHI TIvH

00" T X
1 Bu1lg

1% 1%

aat’

00  806BAT X SH1I NI

ee8’

ec'T

@9'7T

AOoAO0d 4d3ITdNOD TIvVvA

4-14




60" 1T X
SpPU0Dag ul auilg

L] . Y . a .
@8'T  er'T . 4e'T . 8e9 . eeg
! ' ! T ! ! L ! ! 1
. .\J\-.i:\..l...._ " . _.Lw..\ . : _v Jd.....s«m....&i.._. - : ;
R O L (VRS PR PERREE SRR RRRRRE L _ T eV S Tr 1
. . ST N - .

......... ......... ......... ......... ........ - ,~ _____ _________ _________ TR I

S T o SO TR S IR IO SO 2 pes

68-€2-G@8 JLYd ‘HdH ¢T°'9 2 LDOUdHI
SAINIUVINOD JISSIH ADIHINYH J0 ISIL 1LOUdUI TIuA

80  BO00O0OT X SHdT1 NI

14—15'3:)803 ATTAdNOD TIVA




86" 1T X

SPUODAaS Ul 3ulyg

. . . . .
. es8'tT . ey'T . @8't = ee9 . eeg
! 1 ¥ T I I T 1 T |
m : A m m m : : “ ”
. .|.c.u..?.sm.f......)j]cl....n.m _tf_/ 'y \a.._. : z.s.w.....))\ : .15” AL Wsr.c 61_
“.‘-1)\.”...,. B I U IS (NN .!)‘I-l.us.x A S m ........ Rt .\T{.z’:f.\*\?..b\.!‘. . JEN. Y
X : : 2 .. : |......($.J....r) : R .
m : D,

68-E£2-G8 :3JILYQd ‘HdH 2€°'8 £ LDULUI
dINIUYLNOD JTISSIH XDI¥INYW J0 LISIL LDOUdWI TIvd

8e9’

86c°'1

88'7T

ev-¢

B0 8006ABT X SHT NI

IDA0d AJIIdNOD TIUA




SpPUODag w

1 Il 1 i i i 1 L | i

r r o ! T ! ! ! v !
..................................... ...H.J_.......-......_...n...................-.................il'

PR / : : ;

- . N : . .

. . PPPROC L RS i mred . . . . . .
et drm b s T T R T S S _..44._...1.,},.4.....4!.1..1?17& ...)./H.\]L.l

. i : . :

B N b . .

; ) :

. o_... . T
..................................... R e R ) KRR R
........................... D T S T T e e e e e e e s—
.................................... I N S :::.;::.:4!
........................... Iu.A....‘m..~..v..--.-.-..-.-.... D R I e I R B )
............................................................................................. .lJrl
............................................................................................. . -
................................................................................................ =
.............................................................................................. L

68-£2-68 JLUd ‘HdW €8'8 b LDUJMI
SAINIVINOD JTISSIH ADIAINUYH JO0 1ISIL LOUdUWI

TIUA

P0°T ¥
1 aull

% 1% E

aeg "’

866"

8s°1

", ) S A

Q0" 0006AT X SHT NI

dADd0d AITdNOD TIVA

4-17




PART 5

TEST PLANS

5-1




6£96-%£019 I ‘eulvaes

T00UDS pue I33uU)
uoT)TunUMy Isuajaq Auay S
:4AQ 6861 Yydaey Suranp paaedaiy

*utaaay palotdap se ssanpaocoad aeprwrs Jursn Aq
I9[Te1y paqielj Suot ,,0-,0% B uo paijiodsuea] sq Aew SIBUTRIUOD (87) ua01y313 03 dn
‘I9A3MOYy ‘saauTEIUOD (6) duTu Jo Juswdiys B U0 pPaseq ST UMOUS Se peol YL

TI9TTeay p2qielJ
B U0 SOTISSTW (NDIYAAWW) G9-WOV JO peol B sajeautap yo21ays aSed-¢ styj,

4ANIVINOD 3G2%-NND NI JTISSIN AOIHIAVIA

NViId 1S3l

5-2




U Tp et pag g e ey proma prue s o Tn—lr\,, \\ﬁ
AooTd 1sary Tiey cpuv 931soddo Ayl v aspeou oy

jeiede gopoe DAY doUID LIt Totnun s MATA OTHIAWNOS!

10 ¢ IPION (pbod ) (porquop) 8T X 9 X .7

'STTeU PZI-G/m Yoes TIen
"(Pbaag) 8T X ,9 x ;7 ‘JuyoOTy 9p1g

*STTeu pOg-v/M pue pgl
=%7/% Y283 TTeN - (pbax T)
AU@ﬂQSOUv :@M X :@ X :N

“STteu Qz-g/m
pugz pue pgi-g/m
9091d 3sa13 TTEN
"(pbaa z) (parqnop)
wb? X9 X 2

5-3

“(pbax 1)
deays 3Burzritun |, v/1-1

B LAREMEN
3uryeyn-1uy

. (pbax ) o€
X,z ‘deiis umop-pilojj

“(pbax ) SI1
X 9 x 7 ‘paeog Qutddeaig




IR TR

S A ~------14313y TeI0]

SqT €91 —~-==--=-=--- ~m------ mmmmmmm—mmsmmoee- a3euung

SqT GET‘6-~---=====-= B B et ASTH-0ND
(X0¥ddv) IHoIAM A9VNNNG WALI

NMOHS SV QvO1

TIN=-=====--~-pbay SY -------3UTJED~-TIUV
sq1 g----------pbay g1-------- ~--~--STe3S .2
q1 ¢/T---------pb3y ZT---------5T€3S ,4/1-T
sq1 Q%--------pbay ,071-------~--~-denis ,z

Sq', §7-----~--pb3y ,861------- ~de13z ,,v/1-1
¢ 99 POC
7/1-¢C cel 274!
spunod ‘pbay ‘*oN STTeN
Va4 88 W9 Xl
Jd kg a3quny

TVIYAIVIW J0 Ti14

5-4




6€96-7/019 11 ‘euueres
OHA-OVOWS  *NLIV
T00YoS ¥
I193U9) UOTITUNUIMY Bsuajaq Auy *$'n

:4q 6861 T1Tady Butanp poaedoad

utaasy pa3o1dep se saanpodoad aeTTWIS Quisn
Aq IPuUTEIUOD YOelie[] B UO pajlodsueal aq Aew sisUTEIUOD (ZT) dATMI OF dn
¢ 19nemoy ‘SasuTEIUOD (§) duTu jo JusudIys e UO Paseq ST umoys Se peoT Yj

*J3uTRIUOD Woeijeld (QSI
ue uo SITTSSTW (MDIYAAVW) G9-WOV JO peol e saieaur[ep ymiays aded-y s1yf,

YINIVINOD 3G¢p-NND NI FTISSIW AOTYIAYW
(¢ GOHIIW) NV1d 1S3

5-5




+13uuew 9YT] ul 22391d puoldas IjeUTwe]
*STIEU pOT-§/» ooy} 03 T1en ‘(pbex 2)
¢57qnop) ,,¥9 X ,9 X .7 ‘Butyoord I93Ul)

s I2UURW AT
e uT 9991d puodss -s1ieu
POT-8/# 30073 03 309Td 15a1]
11eN “(pb3a %) (PR1qnop)
WL X 9 %,z ‘3uT20Td 3PTS

"s{teu p9I-g/m

10013 03 TTeUS0],

", 21 Aaeaa sTTRU POT/M

sjeutwe] *(pbea se) 7§
X 9 X 7 ‘Burysolg ﬁ:m.\\\

*SI2UTEIUOD
payoels A11eoT3I9A
oM] 9]DITOU2 03 SEB 0S

TTe3Isul “(pbaa zT1) ,91 X
W/T-1 Soae Szt — |

“(pbax z1) 1B9S | W/1-1

.Auku vZ) 1eas :N.l\\

*t J97S UO STIR1aAp 335 -(pbaa ) /
Crpox 00X L7 fparoy Sinrddeane

[N

“(thna g) Suiddeays-,z x 81 ‘Ped

g

TE

"\ X

2

NS

-

NIV HARIEORY

*,,21 A3ond syTeU
POT /M 81CUTWe] ‘- (pbaa sv)
W20 X .9 X,z ‘3ury01g pu3

5-6

- *s9091d ¢

woxy yyeisuyr  c(pbai y) ,97
x ¢ ‘deas umop-pioy

‘1adet dol ay3 ul SI”UTLIUOD
jquade[pe om) ay) a72a1oU2 01 [)suU]
“(pbaa z) /1 x ,v/1-1 ‘deais Surppuny




e me '—-«u.\q-ﬁ."‘h"’, )

SqT ZET ' GTmmmmmmmmmmmmmm 1y819H TEIOL

SqQ1 ZEL Gm====~==mmm=m === T yoeaierd

SQT G9f =mmmmmemmmme e e a2euung

e e A et s el Lt L bbb Dy HGZY-NND
( xoaddy) JHOTIM ALLINVAD WA.LI

NMOHS SV av01

5-7

TIN-===mmmmmmm ———mmmmmememe- -—-m--- pboy Sy---------3urjeyp-13uy
Sq] G-==-=-==-=-- ety -----pbay #g--~---mmm-- ---S7e35 .7
Q1 g/T-=======--=- Rt pbay y1--=------ --S1e3S ,,9/1-1
Sq1 6€--==--=---= mmmmmmmmmommm oo pbay ,91T----~--------denig ,z
Sq ZE-mm==mmm-=mm=- === ~--mm-o-- pbay ,977----~--- -dex1s ,,v/1-1

TIN £ : PIT
4 89T POT
TIN Y P9
SANNOd adey ON STIWN
: : T
.O X .-N
00T 001 "9 X e
£ s W) Xl
A4 d1 43gNT
TVIEIIW 10 1119




EERICKHN

d Q4vod ONIddVALS

* (pbaa )
1Ins 01 YaBud X,y X b

*sTTRU POT-€/M SH2014 W3
03 TTeN .AUUMH Hv SIT X :Oﬁ X

*sTTEU

POT-£/m TTeN *(Pbal T) 8T
X ,0T X Z ‘paeoq 9seYdINg

Y (4vod ONIddVALS

-(pba1 7) 3INS
01 Ya3ual X % X %

*s{TRU POT-£/M SYO01q 2U)
01 1teN ‘(pbaa 1) SIT X 0T X ¢




6£96-%/019 I ‘euueaseg
OAA-DVONS  :NLLV

To0U2S p 133149)
uocTITUNWLY ISUSJa(] AWy *S°(

:Aq 6861 Ael utanp paaedaig

*saauteluod (g) Y3t jJo jusudiys B uo paseq ST uMOUs Se proy 3ayj,

*1autejuod }oeaiell OSI
ue U0 SITTSSTW (NOIWAAVW) G9-WOV JO PEOT B S33Baullap yo31ays dded-¢ sTyf

YINIVINOD 36ZP-NND NI TTISSIW MIIYIAVW
( € QOH13W) NvV1d 1S3

5-9




| *SIBUTEIUOD PIYOLIS

'
|

. . MITA DTHLHNOST

i *STTRU P9J-£/M I007J 03 [IRUSO]
*(pbaa g) duiddexys 8T x ,,7 ‘Ped —. W1 A32A3 stteRU POT/M

ojeutwe] - (pbaa se) 7/
X ,9 x ,,z ‘Bunydolq puj

*Jsuuew 9TIT B ut 3291d puodds TIeN

*sTTeu pQl-g/m 1007J 01 [teN - (pbox 7) NS
(PSIGNOP) %9 X 9 X ,,Z ‘SuTyd01q I93IU) Ny
J
sJIduuew 1] B ur a%91d .. L
NS

puos {TeN “STTeu pQl

-8/M 10073J 03 2991d 3sat]
1teN - (pbaa v) (pe1qnop)
WL X 9 X 7 ‘Bumioorq ap1s

/

*(pbaa g1) deass
W?/1-1 303 (&35

AT1eoT13139A 7
aroarouy *(pbax g)
OT X W/1-1

‘dea3s ButzTItun —] _——— -saBuTEIUOD jusdE(pE A1BI9IE]
omy doj ayoarouyg - (pbaa 4)

WO0- LT X ,5/1-1 ‘dea3s Burpung

‘€ 399Ys uo [133(
*(pbaa 4) paroq Furddeaig

*sa@da1d |, 771-7 woaj

[18ISUl “(pbaa %) vz
x ,,2 ‘deais umop proy

/

*(pbax oz) deays |,z 10} feay -/

5-10




£ 143HS

SQ162€ ‘HT-=~===~== e IBrap TrI0]

SQT TEL'G ======mmmmmmmm e mmmmmm e qoraretd

SQT [[Y  m=emm—mem———o B T y——— ———————— a3euung

Sq1 OZI‘8 =---------=-=-- 8 —mmmmmmmmmmmeeee 4SZ%-0ND
( XOMddV ) IHOTIM ALLINVNO WALI

NMOHS SV @vOo1

V ATHHESSY QIVOd ONIddVELS
.8 4&39n3 TT1RU
P9-T/4 , 0T X 2
3yl 03 poomATd jJo
2291d yoea olvUTWE]
"SIT AQ apIm | h/1-6
‘poomdtd | w/c-7 pue
SIT A4 ,,01 X ,,2-T
‘paeoq Butddeasg

*sTTRU
POT~c/m »on1d yowa TTRU
“(pbox 1) (pr1qnop) |81

X ,,0T X 2 ‘preoq aseyoang

TN =-=m=mmm s oo pbay sy------ 3uryeyd-TIUY
A pbay 07----------- sess .
IR pbay 71------- S1e3s ,,9/1-1
SQT 9E===---=mmmmmmom oo pbay ,80T----=-==--- deass ,z
Sq1 87 ==------=--=m-o-- pbay ,00z~----- denys ,,v/1-1
SqT OfL=-=========m=mmn- 14 bs 9g------- poomATd ,b/¢€

1IN 9 PaT
4 051 POT
24! 9 P9
SUNNO avay "oN STIVN
09 9¢ WOl X, Z
WCH ﬂOﬁ :@ X :N
€ 9 w9 X1
LA QUvos JAA] WVANTT YIBANT

IVINAIVN 4O T11d

5-11




